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Background: The association between hysterectomy and subsequent, long-term psychological health is still not well characterised.
We aimed to test the association between hysterectomy and subsequent psychological health and examine variation in this
association by characteristics of hysterectomy.
Methods: Using data on women in the MRC National Survey of Health and Development, followed up since birth in 1946 until age
53 years (N=1790) the associations between hysterectomy and General Health Questionnaire (GHQ)-28 scores were tested.
Results: There was no clear association between hysterectomy status and GHQ-28 score at age 53 years when grouping all
hysterectomies together. However, this masked significant variation in association by characteristics of hysterectomy. In unadjusted
analyses women who had undergone hysterectomy for cancer had mean GHQ-28 scores at age 53 years which were 49.0% higher
(95% CI: 3.4%, 94.7%) than women who had not undergone hysterectomy. In analyses adjusted for prior psychological state and
vulnerability, lifetime socioeconomic position, weight at age 26 years, smoking status and hormone replacement therapy use,
women who had undergone hysterectomy before age 40 years had GHQ-28 scores 29.5% higher (95% CI: 2.7%, 56.3%) than
women who had not undergone hysterectomy.
Conclusions: Our findings suggest that women who undergo hysterectomy at a young age are a defined group who may require
more support than other women to maintain good psychological health in middle-age.
© 2008 Elsevier B.V. Open access under CC BY-NC-ND license.Keywords: Hysterectomy; GHQ-28; Birth cohort; Women's health1. Introduction
Throughout themajority of the twentieth century itwas
a widely held belief that hysterectomy impacts detrimen-
tally on subsequent psychological health (Ryan, 1997).
However, recent reviews (Khastgir et al., 2000; Flory⁎ Corresponding author. Tel.: +44 7670 5714; fax: +44 7580 1501.
E-mail address: r.cooper@nshd.mrc.ac.uk (R. Cooper).
doi:10.1016/j.jad.2008.08.017
0165-0327 © 2008 Elsevier B.V. Open access under CC BY-NC-ND licenset al., 2005; Rannestad, 2005) show that while many
earlier studies found evidence to support this belief
(Barker, 1968; Fahy, 1973; Richards, 1973) more recent
studies have not found an association or have found
conversely that hysterectomy is associated with improve-
ments in psychological health (Gath et al., 1982a,b; Ryan
et al., 1989; Bachmann, 1990; Everson et al., 1995; Carl-
son, 1997; Ryan, 1997; Khastgir et al., 2000; Rannestad
et al., 2001; Baldaro et al., 2003; Thakar et al., 2004; Flory
et al., 2005; Rannestad, 2005). The main explanation ofe.
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not take prior psychological health into account. The few
prospective studies of the association between hyster-
ectomy and subsequent psychological health that have
taken account of pre-hysterectomy psychological health
have found no independent detrimental effect of hyster-
ectomy (Gath et al., 1982a,b; Ryan et al., 1989; Everson
et al., 1995; Flory et al., 2005). They suggest that an
association between hysterectomy and poor psychologi-
cal outcomes may have been found in earlier studies
because women who undergo hysterectomy have poorer
psychological health even prior to surgery. A positive
association between gynaecological and psychological
symptom reporting has been reported and could explain
the elevated risk of hysterectomy among women of poor
psychological health (Salter 1985; Gath et al., 1987; Iles
and Gath, 1989).
It is therefore important that prior psychological
status is taken into account when examining the
association between hysterectomy and subsequent psy-
chological health. However, those studies which have
done this (Gath et al., 1982a,b; Ryan et al., 1989; Ever-
son et al., 1995; Flory et al., 2005) have other limitations
including: a lack of non-hysterectomised comparison
groups, with measures of psychological health pre-
hysterectomy simply compared with measures post-
hysterectomy; (Gath et al., 1982a,b; Ryan et al., 1989)
small sample size (for example, in one study there were
only 28 hysterectomised women); (Everson et al., 1995)
and short length of follow-up after hysterectomy (often
of less than 2 years) (Gath et al., 1982a,b; Ryan et al.,
1989; Everson et al., 1995; Rannestad et al., 2001;
Baldaro et al., 2003). A further limitation is that the pre-
hysterectomy measures of psychological status used are
often measured very close to the time of the procedure
(i.e. less than four weeks before hysterectomy) (Gath
et al., 1982a,b; Ryan et al., 1989; Rannestad et al., 2001;
Baldaro et al., 2003). At this time levels of symptoms
such as anxiety and depression may be greatly elevated
due to concerns about the impending surgery and so
may not accurately reflect prior psychological status or
vulnerabilities.
Using data from a nationally representative prospec-
tive birth cohort study our main objective was to
examine the association between hysterectomy and
subsequent long-term psychological health, measured
at age 53 years taking into account psychological
health and psychological vulnerability in earlier life,
prior to hysterectomy. We have also adjusted for a range
of other potential confounders from across life and
examined variation in association by characteristics of
hysterectomy.2. Methods
The Medical Research Council National Survey of
Health and Development (NSHD), commonly known as
the 1946 birth cohort study, is a socially stratified cohort
of 5362 males and females followed up since their births
across England, Scotland and Wales during one week in
March 1946 (Wadsworth et al., 2006). Information on a
wide range of health and social factors has been collec-
ted regularly with over 20 surveys of surviving cohort
members conducted, the most recent of which took place
in 1999 when the cohort were aged 53 years. In addition
to the data collections including all cohort members, a
series of postal questionnaires focussing on women's
health were sent annually to the women in the cohort
between ages 47 and 54 and at 57 years (Kuh and Hardy,
2003).
2.1. Main outcome measure
Psychological health at age 53 years was assessed using
the General Health Questionnaire (GHQ)-28 administered
during the homevisit at this age. TheGHQ-28 is a validated
28 item instrument designed to detect symptoms of anxiety
and depression and psychosocial functioning (Goldberg,
1972; Goldberg and Hillier, 1979). To obtain an overall
score from responses to the 28 items, each item was coded
as absent or present using a 0-0-1-1 coding of the Likert
responses. The scores from each itemwere then summed to
create a total score ranging from 0 (best psychological
health) to 28 (poorest psychological health). The distribu-
tion of GHQ-28 scores among women in the NSHD was
right-skewed. The natural logarithm (loge) of the GHQ-28
score was thus used in analyses. Regression coefficients
from models using (loge(GHQ-28 scores))x100 can be
interpreted as the percentage difference in mean GHQ-28
scores (Cole, 2000).
2.2. Ascertainment of hysterectomy status
Women provided responses to questions asked about
their hysterectomy and oophorectomy status at home visits
in 1989 and 1999 (ages 43 and 53 years) and in postal
questionnaires sent annually between ages 47 and 54 years,
and at 57 years. Hysterectomy was defined as any self-
report of hysterectomy with or without oophorectomy and
in themajority of analyseswas grouped into two categories:
no hysterectomy or oophorectomy before age 53 years;
hysterectomy with or without oophorectomy before age
53 years.Womenwho had reported a hysterectomy but had
an unknown date of procedure (n=5) were excluded from
analyses.
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with women asked to report either the date i.e. month and
year or, their age in years at the time of their operation.
This information was used to derive age at hysterectomy
that was grouped as: no hysterectomy or oophorectomy;
hysterectomy at age: b40; 40−44; 45−49; ≥50 years.
Reason for hysterectomy was ascertained from hospital
records or where these were not available from respon-
ses to a self-completion questionnaire sent in 2005 to
hysterectomised women (Cooper, 2006). These data
were used to create a reason for hysterectomy variable:
no hysterectomy or oophorectomy; hysterectomy for:
fibroids; menstrual disorders; prolapse; cancer; other
known reason; unknown reason. Route of hysterectomy,
i.e. abdominal, vaginal or laparoscopic, was ascertained
from women's responses to questionnaires sent between
1997 and 2000 and in 2005 and was categorised as: no
hysterectomy or oophorectomy; abdominal; vaginal.
2.3. Potential confounding factors
Factors were identified a priori as potential confoun-
ders of the main association of interest if they had pre-
viously been shown to be or were expected to predict both
psychological health in middle-age and hysterectomy
risk. These were psychological health in early adulthood,
indicators of psychological vulnerability in earlier life,
lifetime socioeconomic position, body mass index (BMI)
and smoking in earlier adulthood and history of hormone
therapy (HT) use (Rodgers, 1990;Kuh et al., 2000; Paykel
et al., 2001; Hardy and Kuh, 2002; Kuh et al., 2002;
Cooper et al., 2005; Cooper et al., 2008).
A summary measure of psychiatric disorder experi-
enced between ages 15 and 32 years that was a composite
of all relevant information from records collected between
these ages was used as a measure of psychological health
prior to hysterectomy. This was grouped into: no
psychiatric disorder (55.5%); minor or trivial nervous
disorder (34.3%); severe disorder (which included: ex-
perience of psychiatric disorder for more than a year; four
or more psychiatric episodes over more than a year;
any out- or in-patient episodes of psychiatric disorder)
(10.2%).
Two measures of psychological vulnerability in earlier
life, selected as they have been shown to predict psy-
chological health in adulthood, (Rodgers, 1990; Ross and
Mirowsky, 1999; Kuh et al., 2002) were used. These were
parental divorce experienced by age 15 years, ascertained
from information on parental marital status updated at
data collections across childhood and coded as a binary
variable (yes vs. no) and mother's neuroticism. This was
assessed using mothers' responses to the Maudsley Per-sonality Inventory completed when cohort members were
aged 15 years.
Four indicators of lifetime socioeconomic position
were used, these were father's occupational class at age
11 years (or at age 15 or 4 years if missing at age 11),
maternal education level reported during parental inter-
views in childhood, own occupational class at age
43 years (or at age 53, 36 or 26 years if missing at age 43)
and educational level attained by age 26 years. Both
measures of occupational class were categorised accord-
ing to the Registrar General's classification as: I or II; III
non-manual; III manual; IVor V.Maternal education was
also categorised into four groups: secondary and further
or higher education; secondary only or, primary and
further or higher education; primary and further educa-
tion (no qualifications attained); primary education only.
Own educational level attained was categorised into five
groups: degree or higher; ‘A’ levels or equivalent; ‘O’
levels or equivalent; CSE, clerical course or equivalent;
no qualifications.
BMI at age 26 years was calculated using measures
of height and weight self-reported at this age. Smoking
behaviour was recorded during a home visit at age
36 years when study participants were asked whether
they had ever smoked cigarettes (Britten, 1988) and
categorised as: lifelong non-smoker; current smoker; ex-
smoker. History of HT use was ascertained from in-
formation collected during the 1999 home visit and
provided in response to questions in the annual postal
questionnaires (47 to 54 years) and categorised as: never
used; current user; ex-user.
2.4. Statistical analysis
Using linear regression models we compared differ-
ences in mean loge(GHQ-28) scores between women
who had undergone hysterectomy with or without
oophorectomy by age 53 years and those who had not.
This difference in means is a measure of the association
between hysterectomy and subsequent psychological
health.
We then compared differences in mean loge(GHQ-
28) scores between women who had undergone hyste-
rectomy with or without oophorectomy, categorised by
characteristics of hysterectomy, and the reference group
of women who had not. Characteristics of hysterectomy
considered were oophorectomy status, age at hyster-
ectomy, route of and reason for procedure. Likelihood
ratio tests were used to ascertain whether there was a
significant improvement to model fit arising from ca-
tegorising hysterectomised women by characteristic of
hysterectomy.
Table 1
Unadjusted differences in mean GHQ-28 scores at age 53 years by
characteristics of hysterectomy in the NSHD.
Characteristic of
hysterectomy
Total
N
GHQ-28
scoreN4
N (%)
% difference in mean
GHQ-28 score
(95% CI)
Oophorectomy status
No hysterectomy
or oophorectomy
1140 278 (24.4) Reference group
Hysterectomy
with oophorectomy
165 42 (25.5) 5.9 (−10.1, 22.0)
Hysterectomy
no oophorectomy
145 39 (26.9) 11.6 (−5.4, 28.5)
Oophorectomy only 20 3 (15.0) 5.2 (−38.2, 48.6)
p-value 0.61
Reason
No hysterectomy
or oophorectomy
1138 278 (24.4) Reference group
Fibroids 104 24 (23.1) −5.6 (−25.3, 14.0)
Menstrual disorders 99 30 (30.3) 15.6 (−4.5, 35.8)
Prolapse 26 6 (23.1) −4.7 (−42.8, 33.4)
Cancer 18 7 (38.9) 49.0 (3.4, 94.7)⁎⁎
Other reasons 47 11 (23.4) 15.6 (−13.0, 44.2)
Unknown reasons 16 3 (18.8) 9.9 (−38.4, 58.3)
p-value 0.26
Route
No hysterectomy
or oophorectomy
1138 278 (24.4) Reference group
Abdominal 236 62 (26.3) 7.5 (−6.2, 21.3)
Vaginal 56 13 (23.2) −2.4 (−28.7, 23.9)
p-value 0.49
Age (years)
No hysterectomy
or oophorectomy
1138 278 (24.4) Reference group
b40 86 33 (38.4) 35.0 (13.6, 56.5)⁎⁎
40–44 82 16 (19.5) −4.2 (−26.2, 17.7)
45–49 97 20 (20.6) −0.7 (−21.0, 19.6)
50–53 45 12 (26.7) 0.3 (−28.9, 29.5)
p-value 0.03
⁎⁎pb0.05.
Note: p-values from likelihood ratio test comparing model with
categorisation of hysterectomy shown with a model in which all hyster-
ectomies were grouped together (women with oophorectomy only
excluded from all models except those examining oophorectomy status).
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hysterectomy status and subsequent loge(GHQ-28) scores
were adjusted in separate models for each of the potential
confounding factors (pre-hysterectomy psychological
health, psychological vulnerability in early life (maternal
neuroticism and parental divorce at age 15 years), lifetime
socioeconomic position (own and father's occupational
class and own and mother's educational level), BMI,
smoking status and HT use). We performed likelihood
ratio tests to assess interactions between prior psycholo-gical health and hysterectomy and between HT use
and hysterectomy. This was done because an effect of
hysterectomy may only be seen in those women who
already have poor psychological health and because HT
use may modify the associations. For women with
complete data, modelswere then run inwhich all potential
confounders were adjusted for simultaneously.
Relevant ethical approval was received for this study.
3. Results
Of the 1448 women included in our analyses 310
(21.4%) had undergone hysterectomy with or without
oophorectomy by age 53 years and 359 (24.8%) had a
GHQ-28 score greater than 4.Womenwho had undergone
a hysterectomywith orwithout oophorectomy had amean
GHQ-28 score at age 53 years 8.4% (95% CI: −3.9%,
20.7%) higher than women who had not undergone a
hysterectomy or oophorectomy by this age. This unad-
justed difference was not statistically significant at con-
ventional levels, p=0.18.
Examination of the differences in mean GHQ-28
scores by age at hysterectomy showed that women who
had undergone hysterectomy before age 40 years had a
mean GHQ-28 score at age 53 years that was 35.0%
(95% CI: 13.6%, 56.5%) higher than the mean GHQ-28
score of women who had not undergone hysterectomy
or oophorectomy (Table 1). Women who had undergone
hysterectomy after age 40 years had similar GHQ-28
scores to women who had not undergone the procedure.
Results from a likelihood ratio test confirmed that cate-
gorising hysterectomy by age at procedure significantly
improved model fit, p=0.03. Results from similar tests
performed to examine variation in association by oopho-
rectomy status and route of procedure found no evi-
dence of significant variation in association by these
characteristics (Table 1). While categorising hysterect-
omy by reason for hysterectomy did not significantly
improve model fit (p=0.26), examination of the dif-
ferences in mean GHQ-28 scores showed that women
who had undergone hysterectomy for cancer had a
mean GHQ-28 score which was 49.0% (95% CI: 3.4%,
94.7%) higher than the mean GHQ-28 score of women
who had not undergone hysterectomy.
Due to the variation in association by age at hyste-
rectomy adjusted analyses were performed on models in
which hysterectomy was categorised by age at hyster-
ectomy. Women who had undergone hysterectomy for
cancer (n=18) were excluded from these analyses. After
individual adjustment for most potential confounders
there were only small attenuations in the difference in
GHQ-28 scores between women who had undergone
Table 2
Adjusted percentage differences in mean GHQ-28 scores at age 53 years by age at hysterectomy.
Variable/s
adjusted
for:
% difference in mean GHQ-28 score (95% CI) p-value
No hysterectomy
(reference group)
Age at hysterectomy (years)
b40 40–44 45–49 50–53
Prior psychiatric state (N=1393)
Unadjusted 0.00 38.4 (15.7, 61.1) −15.1 (−38.1, 7.9) −2.1 (−23.0, 18.8) 2.5 (−27.6, 32.6) 0.01
Adjusted 0.00 34.6 (12.3, 56.9) −17.2 (−39.8, 5.4) −0.6 (−21.1, 19.9) 2.2 (−27.4, 31.8) 0.02
Early life vulnerability a (N=1428)
Unadjusted 0.00 34.2 (11.9, 56.5) −12.4 (−35.1, 10.3) −0.7 (−21.2, 19.9) 0.1 (−29.6, 29.9) 0.03
Adjusted 0.00 33.1 (10.8, 55.4) −13.5 (−36.1, 9.2) −1.0 (−21.5, 19.6) 0.7 (−29.0, 30.4) 0.03
Lifetime socioeconomic position b (N=1161)
Unadjusted 0.00 36.4 (10.3, 62.4) −7.7 (−33.6, 18.2) 5.1 (−18.1, 28.2) 0.5 (−33.6, 34.7) 0.06
Adjusted 0.00 37.8 (11.7, 64.0) −7.7 (−33.5, 18.2) 5.2 (−17.9, 28.3) −0.2 (−34.3, 33.9) 0.07
BMI at 26 years (N=1428)
Unadjusted 0.00 34.2 (11.9, 56.5) −12.4 (−35.1, 10.3) −0.7 (−21.2, 19.9) 0.1 (−29.6, 29.9) 0.03
Adjusted 0.00 33.9 (11.6, 56.2) −12.4 (−35.2, 10.3) −0.2 (−20.8, 20.3) 0.5 (−29.2, 30.2) 0.03
Smoking status at 36 years (N=1305)
Unadjusted 0.00 35.8 (12.7, 58.8) −13.3 (−36.3, 9.7) −1.2 (−23.0, 20.5) 4.9 (−25.6, 35.4) 0.03
Adjusted 0.00 34.4 (11.4, 57.4) −12.3 (−35.3, 10.7) −1.2 (−22.8, 20.5) 5.0 (−25.4, 35.4) 0.04
Hormone therapy use (N=1428)
Unadjusted 0.00 34.2 (11.9, 56.5) −12.4 (−35.1, 10.3) −0.7 (−21.2, 19.9) 0.1 (−29.6, 29.9) 0.03
Adjusted 0.00 29.9 (7.3, 52.5) −15.0 (−37.8, 7.9) −1.7 (−22.7, 19.2) 0.4 (−29.8, 30.5) 0.06
All variables above (N=1080)
Unadjusted 0.00 35.5 (8.7, 62.2) −8.0 (−34.1, 18.1) 7.3 (−16.9, 31.5) 4.0 (−30.6, 38.6) 0.11
Adjusted 0.00 29.5 (2.7, 56.3) −13.6 (−39.5, 12.4) 2.9 (−21.6, 27.4) 3.1 (−31.4, 37.6) 0.18
Women excluded if hysterectomy was performed for cancer.
a Parental divorce and maternal neuroticism at age 15 years.
b Maternal education, father's occupation, own occupation and educational level attained.
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not undergone the procedure. However, adjustment for
lifetime SEP amplified the difference in means between
these two groups slightly (Table 2). There was no
evidence of interactions between age at hysterectomy
and any of the potential confounders, including HT use.
When analyses were simultaneously adjusted for all
potential confounders women who had undergone a
hysterectomy before age 40 years had a mean GHQ-28
score which was 29.5% (95% CI: 2.7%, 56.3%) higher
than women who had not undergone hysterectomy by age
53 years (Table 2).
4. Discussion
4.1. Main findings
In a nationally representative British birth cohort
there was no clear evidence of an association betweenhysterectomy and subsequent psychological health at
age 53 years when grouping all hysterectomies together.
However, this masked significant variation in associa-
tion by age and reason for procedure. Women who
had undergone hysterectomy before age 40 years had
significantly higher GHQ-28 scores at age 53 years
than women who had not undergone the procedure.
Women who had undergone hysterectomy for cancer
also had significantly higher GHQ-28 scores than other
women.
4.2. Comparison with other studies
While a number of studies have examined the asso-
ciation between hysterectomy and subsequent psycho-
logical health few are directly comparable to this study
as the majority followed-up women after hysterectomy
for a much shorter length of time, have not considered
variation in outcome by so many different characteristics
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confounders and mediators operating at different life
stages.While there was no significant overall association
between hysterectomy and psychological health in the
NSHD, which supports the findings from most recent
studies, (Khastgir et al., 2000; Flory et al., 2005) this was
masking an association specific to young age at hyste-
rectomy. The elevated risk of poor psychological health
among women with young age at hysterectomy has been
found in some studies (Richards, 1973) but not others
(Gath et al., 1982a,b). That no variation in the associa-
tion between hysterectomy and psychological health
by oophorectomy status was found is consistent with
findings from other studies which have found no detri-
mental effect of prophylactic oophorectomy on psycho-
logical outcomes (Aziz et al., 2005).
4.3. Explanation of findings
The association between hysterectomy for cancer and
higher GHQ-28 scores is most likely explained by the fact
that being diagnosed and treated for cancer is detrimental
to psychological health. There is consistent evidence
to show that cancer, its treatment and its association
with an uncertain future are associated with depression
and anxiety and that psychological problems can persist
even after the disease is successfully treated (Massie,
2004; Rannestad, 2005). Unfortunately we were not able
to investigate this association further due to a lack of
statistical power.
The most striking finding of this study is the greater risk
of poor psychological health in mid-life among women
who underwent a hysterectomy before age 40 years. This
has a number of potential explanations.
Women in the NSHD who had hysterectomy at a
young age had poorer psychological health prior to hyste-
rectomy, lower SEP and higher levels of psychological
vulnerability than other women. Therefore, it may have
been expected that the association between young age
at hysterectomy and increased risk of subsequent poor
psychological health would be explained by the higher
risk profile for poor psychological health of those
women with early age at hysterectomy compared to
others. However, adjustment for these and other potential
confounders did not fully explain the association. It
is possible that not all appropriate confounders were
identified and that the association is explained by resi-
dual confounding. However, this is unlikely as adjust-
ments were made not only for prior psychological state
but also indicators of psychological vulnerability and
factors which strongly predict psychological health such
as lifetime SEP.It is possible that there is something particularly
harmful to psychological health about having a hyster-
ectomy at a young age. If hysterectomy is associated with
reductions in oestrogen exposure, women exposed to
these reductions at younger ages and further from the time
that these would have naturally occurred (i.e. with meno-
pause) may be at higher risk of conditions influenced by
such reductions. Psychological health is influenced
by hormonal exposures (Khastgir et al., 2000) but there
is little evidence that psychological health is affected
directly by the decline in oestrogen levels usually asso-
ciated with menopause (Hardy and Kuh, 2002). Rather,
evidence suggests that the cyclicity of hormone levels
rather than low absolute levels of oestrogen may be as-
sociated with vulnerability to poor psychological health
(Maughan, 2002). Further, in the NSHD there was no
significant variation in psychological health by oophor-
ectomy status and those women who underwent hyster-
ectomy in their 40's (andwhowould also have been at risk
of premature reductions in oestrogen exposure) did not
have poorer psychological health suggesting that hyster-
ectomy is unlikely to act through an impact on oestrogen
exposure to affect psychological outcomes.
Recent studies demonstrate that somewomenwho have
undergone hysterectomy do not achieve their desired
family size and report regret at the loss of fertility (Farquhar
et al., 2006; Leppert et al., 2007). Such feelings of regret
and distress at the loss of fertility are often cited as a
potential explanation of the association between hyster-
ectomy and subsequent psychological health. Women who
underwent hysterectomies at younger ages and women
who had hysterectomies for endometriosis have been found
to be more likely to report a desire to have a (another) child
than other women who had undergone hysterectomies
(Leppert et al., 2007). It is possible that women in the
NSHD who had hysterectomies at younger ages were less
able to achieve their desired family size than other women
and that thiswas simply because they lost the ability to have
children earlier than others. It is also possible that women
who had their hysterectomies at younger ages had different
reasons for hysterectomy than women who had hyster-
ectomies at later ages. If they were more likely to have had
hysterectomies for conditions which even prior to surgery
would have reduced their fertility (such as endometriosis)
this could also have affected their ability to achieve desi-
red family size. The fact that women in the NSHD who
had younger ages at hysterectomy may have been less
able to achieve their desired family size than other
women could have placed them at higher risk of feelings
of regret and distress at the loss of fertility. This could
then have detrimentally affected their subsequent psycho-
logical health.
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of fertility among women who had hysterectomies at
younger ages is a plausible explanation of our finding,
those women in the NSHD who had hysterectomies at
younger ages were nomore likely to be nulliparous or have
only one child than womenwho had hysterectomies at later
ages. Further, there was no clear evidence to suggest that
women who underwent hysterectomies at younger ages
were more likely to have had their hysterectomies for
conditions which would have affected their fertility prior to
surgery than women who had hysterectomies at later ages
(a total of 22 hysterectomies were performed for endo-
metriosis and while 50% of these were in women who
had hysterectomies before age 40 years, only 12.8% of
hysterectomies performed before age 40 years were for
endometriosis). In addition, a test of interaction between
age at hysterectomy and parity in amodel of the association
between age at hysterectomy and GHQ-28 scores found no
evidence of effect modification (results not shown). If the
association was explained by parity we would expect that
the effect of young age at hysterectomy on poor psycho-
logical health would be stronger in nulliparous women and
women with only one child than in women with two or
more children. As this was not found it suggests that the
impact of loss of fertility is an unlikely explanation of the
association between young age at hysterectomy and poor
psychological health, unless women who had hysterec-
tomies at younger ages had larger desired family sizes than
others; we cannot test this with the data available.
A period rather than an age effect could also be
responsible for the association between young age at
hysterectomy and poor psychological health. Research
has shown that among groups of women undergoing
hysterectomy in Oxford, both pre- and post-hysterectomy
levels of psychiatric morbidity fell significantly between
1975 and 1990 (Gath et al., 1995). This suggests that over
time clinicians have changed their referral practices and
whereas in the 1970s doctors may have preferentially
referred women who had psychological and gynaecolo-
gical symptoms for hysterectomy, more recently they
may have become less inclined to refer women with
psychological problems. This proposed change in practice
over time is unlikely to explain the association found in
the NSHD as such an effect will have been controlled for
in analyses by adjusting for pre-hysterectomy psycholo-
gical status. This study does however suggest that there
have been relevant changes in medical practice over time.
It is possible that with a growing recognition and concern
among the medical profession that hysterectomy is
associated with poor psychological health that in more
recent years women of all ages will have received greater
amounts of counselling pre- and post-hysterectomy. Inaddition improvements in levels of patient autonomy
could have resulted inwomen inmore recent years having
greater involvement in decision making processes
whereby they subsequently suffer less from feelings of
regret and loss of control at having undergone hyster-
ectomy. If such changes have occurred then women in the
NSHD who had a young age at hysterectomy will have
had their hysterectomies at a time when they may have
been left more vulnerable to psychological problems than
women who had hysterectomies more recently i.e. at later
ages. To examine whether there is an age or a period effect
operating it would be necessary to examine the long-term
association between hysterectomy and subsequent psy-
chological health by age at hysterectomy in other cohorts
of women.
4.4. Strengths and limitations
While it was possible in our analyses to adjust for a pre-
hysterectomy measure of psychological health, it was not
possible to adjust for exactly the same measure i.e. GHQ-
28 score as different measures of psychological health
have been collected at different ages in the NSHD. Fur-
ther, by adjusting for prior psychological health at only
one age the true pre-hysterectomy psychological state of
women may not have been appropriately captured. How-
ever, this is unlikely to be a major limitation as we also
adjusted for factors from across life that strongly predict
psychological health in adulthood.
It is possible that bias was introduced due to the
necessary exclusion of women who had missing data.
However, there were no significant differences in the
psychological health at ages 36 and 53 years of those
women included in analyses compared to those women
not included.
The major strengths of these analyses are that they
examined the long-term association between hysterect-
omy and psychological health and variation in effect by a
range of potentially important characteristics of hyster-
ectomy, and adjusted for important potential confoun-
ders prospectively collected across life. This has been
done using a cohort who remain, despite losses to follow-
up, nationally representative (Wadsworth et al., 2003).
Thus, it may be possible to generalise the results from
this study to other women born at a similar time in the
UK.
4.5. Conclusions
These analyses have identified a potentially impor-
tant association between young age at hysterectomy
and subsequent poor psychological health and have
129R. Cooper et al. / Journal of Affective Disorders 115 (2009) 122–130confirmed the detrimental effect on psychological health
of having a hysterectomy for cancer.
The poor psychological health of women who had
undergone hysterectomy for cancer suggests that these
women may not be receiving sufficient support to deal
with the psychological trauma of being diagnosed with
and treated for cancer.
It is not possible from these analyses alone, given all
women are the same age, to identify whether there is an
age or period effect operating which explains the as-
sociation between young age at hysterectomy and
subsequent psychological health. That a significant asso-
ciation has been found reignites the debate about whe-
ther there is an association between hysterectomy and
psychological health which most recent investigators had
concluded was unlikely to exist. Further investigation of
this association among cohorts of women born at diffe-
rent times is required given the apparent robustness of the
association in the NSHD and the potentially important
implications of this finding. Whatever the explanation
of our findings, they suggest that women who undergo
hysterectomy at a young age are a defined groupwhomay
require more support than other women to maintain good
psychological health in middle-age.Role of funding source
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